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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. . 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The bead core by which this invention was especially prepared in the toe of bead 
of a right-and-left pair about the pneumatic tire, The carcass ply which was prolonged in both toes of 
bead through both the side section from the crown section, was wound around this bead core, and was 
moored to the toe of bead and which consists of a radial code layer, It is related with the radial-ply tire 
containing air equipped with the belt which consists of the above code layer further and the tread rubber 
Jay er arranged on the radial direction outside of this belt arranged on the crown section radial direction 
outside of this carcass ply for passenger cars. 
[0002] 

[Problem(s) to be Solved by the Invention] With the conventional radial-ply tire containing air for 
passenger cars, there was an inclination for driving stability ability to fall and for the degree-of-comfort 
engine performance to also get worse as the tire ran and wear of a tread rubber layer advanced. 
[0003] The purpose of this invention is offering the tire kept almost constant [ engine performance, such 
as driving stability ability and degree-of-comfort engine performance, ] from the phase in early stages of 
transit to the phase of the transit last stage, without driving stability ability's falling extremely or the 
degree-of-comfort engine performance getting worse extremely, even if it cancels the fault of the above 
conventional techniques, a tire runs and wear of a tread rubber layer advances. 
[0004] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the pneumatic tire of 
this invention The bead core prepared in the toe of bead of a Uichi Hidari pair, and the carcass ply which 
was prolonged in both toes of bead through both the side section from the crown section, was wound 
around this bead core, and was moored to the toe of bead and which consists of a radial code layer, In 
the pneumatic tire equipped with the belt which consists of the above code layer further and the tread 
rubber layer arranged on the radial direction outside of this belt arranged on the crown section radial 
direction outside of this carcass ply (1) This tread rubber layer is formed in the outside rubber layer 
which.consists of mutually different gum and which has been arranged on the radial direction outside, 
and the inside rubber layer arranged at the radial direction inside. (2) when the value of the degree of 
hardness Hd of the rubber of this outside rubber layer, complex-modulus E', and loss tangent tandelta is 
set to 100, respectively In the cross section where 70 thru/or 90, and loss tangent tandelta are [ 80 thru/or 
100, and complex-modulus E' ] 80 thru/or 1 10, and the degree of hardness Hd of the rubber of this inside 
rubber layer includes (3) tire revolving shaft the ratio of thickness d of this inside rubber layer to 
. thickness D of this tread rubber layer - d/D It is the radial-ply tire containing air to which this inside 
rubber layer is characterized by the degree which appears in a ground plane becoming large gradually as 
it is distributed over shaft orientations, between the tread both-sides sections at the ununiformity, (4) tires 
run and wear of this tread rubber layer advances. 

[0005] In order to attain the above-mentioned purpose, with the radial-ply tire containing air of this 
invention the ratio of thickness d [ on a cross section including a tire revolving shaft, and as opposed to 
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thickness D of this tread rubber layer ] of this inside rubber layer — d/D between the tread both-sides 
sections the ratio of thickness d [ on having two or more maximal value and minimal value or a cross 
;%Vp :Sfection including a tire revolving shaft, and as opposed to thickness D of this tread rubber layer ] of this 
inside rubber layer -- it is desirable that d/D is becoming small gradually toward the tread both-sides 
.... section most greatly in the tread center section. 

[0006] With the conventional radial-ply tire containing air for passenger cars, since driving stability 
ability fell since the channel depth decreased and block rigidity increased as the tire ran and wear of a 
tread rubber layer advanced, and the elastic coefficient of the perpendicular direction of a tread 
increased, there was an inclination for the degree-of-comfort engine performance to also get worse. In 
the pneumatic tire of this invention, as mentioned above a tread rubber layer It is formed in the outside 
, . ^ . rubber layer which consists of mutually different gum and which has been arranged on the radial 

, direction outside, and the inside rubber layer arranged at the radial direction inside. When the value of 
the degree of hardness Hd of the rubber of an outside rubber layer, complex-modulus E', and loss 
tangent tandelta is set to 100, respectively Since 80 thru/or 100, and complex-modulus E f are [ 70 thru/or 
90, and loss tangent tandelta ] 80 thru/or 1 1 0, the degree of hardness Hd of the rubber of an inside 
rubber layer Without wear of a tread rubber layer advancing in the phase in early stages of tire transit 
when [ that a channel depth is deep ] block rigidity is weak If the behavior of the outside rubber layer 
equipped with the ab ove harde r physical-propertie s values governs the behavior of a tread, wear of a 
t^ead rubber layer advances [ a tire ] in the phase of the transit last stage, a channel depth decreases and 
block rigidity increases The behavior of the inside rubber layer equipped with the above softer physical- 
properties values governs the behavior of a tread. The outstanding tire which kept almost constant 
"engine performance, such as driving stability ability and degree-of-comfort engine performance, from 
the phase in early stages of transit to the phase of the transit last stage is obtained by this. 
[0007] Furthermore, in the pneumatic tire of this invention, it sets in a cross section including a tire 
revolving shaft as mentioned above, the ratio of thickness d of an inside rubber layer to thickness D of a 
tread rubber layer — d/D Since the degree to which an inside rubber layer appears in a ground plane 
becomes large gradually as it is distributed over shaft orientations between the tread both-sides sections 
V : ^ a tire runs and wear of a tread rubber layer advances There is no possibility that the 

shift from the phase in early stages of transit to the phase of the transit last stage may give sense of 
v . incongruity smoothly to a line crack and a driver, the ratio of thickness d of an inside rubber layer to 
thickness D of a tread rubber layer - if a tire will run, wear of the outside rubber layer of a tread rubber 
layer will advance, if d/D is not uneven to shaft orientations between the tread both-sides sections and is 
distributed over homogeneity, and an inside rubber layer is almost extensively [ extensively or ] exposed 
to a ground plane suddenly, since many tire engine performance, such as road surface grip engine 
performance, will change rapidly, it is not desirable, the ratio of thickness d of an inside rubber layer to 
v^^^t^ckpess-P of a tread rubber layer - specifically, in order that d/D may distribute an ununiformity ,oyer 
shaft orientations between the tread both-sides sections the ratio of thickness d [ on a cross section 
..... including a tire revolving shaft, and as opposed to thickness D of this tread rubber layer ] of this inside 
rubber layer - d/D between the tread both-sides sections It has two or more maximal value and minimal 
value, and has become the so-called wave arrangement, or the ratio of thickness d [ on a cross section 
including a tire revolving shaft, and as opposed to thickness D of this tread rubber layer ] of this inside 
rubber layer » it is desirable that d/D is becoming small gradually toward the tread both-sides section 
most greatly in the tread center section, and serves as the so-called arrangement. 

.. :■ 

[Embodiment of the Invention] Hereafter, the example 1 according to this invention thru/or the tire of 2, 
and the tire of the conventional example are explained with reference to a drawing. Each tire size is 
2057 65R15. The tire of the example 1 by this invention shown in drawing 1 The bead core 1 prepared 
m the toe ot bead of a Uichi Hidari pair, and the carcass ply 2 which was prolonged in both toes of bead 
through both the side section from the crown section, was wound around the bead core L and was 
moored to the toe of bead and which consists of a two-layer radial code layer, It has the (belt 3) which 
consists of a four-layer code layer arranged on the crown section radial direction outside of the carcass 

'. i ' ' * ' • " 
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ply 2, and the tread rubber layer 4 arranged on the radial direction outside of a belt 3. The tread rubber 
layer 4 is formed in the outside rubber layer 41 which consists of mutually different gum and which has 
been arranged on the radial direction outside, and the inside rubber layer 42 arranged at the radial 
(direction inside. When the value of the degree of hardness Hd of the rubber of the outside rubber layer 
41, complex-modulus E', and loss tangent tandelta is set to 100, respectively, for the degree of hardness 
Hd of the rubber of the inside rubber layer 42, 96 and complex-modulus E' are [ 85 and loss tangent 
tandelta ] 105. the ratio of thickness d [ on a cross section including a tire revolving shaft, and as 
opposed to thickness D of the tread rubber layer 4 ] of the inside rubber layer 42 - d/D is distributed 
qver shaft orientations between the tread both-sides sections at the ununiformity, it is alike, and it ' . 
follows and the degree to which a tire runs and wear of this tread rubber layer advances and to which the 
inside rubber layer 42 appears in a ground plane becomes large gradually, namely, the ratio of thickness 
d [ on the cross section which includes a tire revolving shaft like illustration, and as opposed to thickness 
D of the tread rubber layer 4 ] of an inside rubber layer - d/D is becoming small gradually toward the 
tread both-sides section most greatly in the tread center section. That is, the interface of the outside 
rubber layer 41 and the inside rubber layer 42 which form the tread rubber layer 4 serves as the 
Yamagata arrangement, the ratio of thickness d [ on the cross section where the tire of the example 2 by 
this invention shown in drawing 2 includes a tire revolving shaft, and as opposed to thickness D of the 
tread rubber layer 4 ] of the inside rubber layer 42 - d/D is almost the same as the pneumatic tire of the 4 
above-mentioned example 1 between the tread both-sides sections except for having seven pieces and 
the eight minimal value for the maximal value. With the tire of an example 2, the interface of the outside 
rubber layer 41 and the inside rubber layer 42 which form the tread rubber layer 4 serves as wave 
arrangement. 

[0009] the former ~ an example ~ a pneumatic tire - tread rubber ~ a layer » four - being single - 
rubber - a layer - forming ~ having --****-- the - rubber - a layer - rubber ~ a degree of hardness - 
Hd ~ a complex modulus - E - ' - and - loss - a tangent - tan - delta ~ a value ~ the above --an 
jputside, -- rubber— a layer - 41 - rubber - a degree of hardness - Hd - a complex modulus ~ E - ' - 
and - loss - a tangent - tan ~ delta - a value - being the same - things - removing - the pneumatic 
. tire of the above-mentioned example 1 --almost --being the same . .. . . 

[00 10] About the example 1 according to above-mentioned this invention thru/or the pneumatic tire of 2, 
and the pneumatic tire of the above-mentioned conventional example, the sample offering tire at the 
time of a new article and 50% wear was prepared, and the comparative study of driving stability ability 
and the degree-of-comfort engine performance was carried out. Normal rim 6.5J-15 are equipped with a 
test condition, a car is equipped with the sample offering tire filled up with the normal internal pressure 
of;2 : 2kjg/)pm2, it runs a test course, and a test result is feeling evaluation by the test driver. It is, shown 
that the engine performance is excellent, so that evaluation mark are large. 

[001 1] Although all the evaluation mark of the sample offering tire at the time of a new article were 7.0 
in the test result of driving stability ability about the example 1 according to this invention thru/or the 
tire of 2, and the tire of the conventional example, the evaluation mark of the sample offering tire at the 
time of 50% wear were 6.0, 6.5, and 5.0, respectively. Although all the evaluation mark of the sample 
offering tire at the time of a new article were 7 in the test result of the degree-of-comfort engine 
performance about the example 1 according to this invention thru/or the tire of 2, and the tire of the 
conventional example, the evaluation mark of the sample offering tire at the time of 50% wear were 6.0, 
6.5, arid 5.5, respectively. 



[Effect of the Invention] The above-mentioned evaluation result shows that the pneumatic tire of the 
example based on this invention is kept almost constant [ engine performance, such as driving stability 
ability and degree-of-comfort engine performance, ] from the phase in early stages of transit to the phase 
of the transit last stage, without driving stability ability's falling extremely or the degree-of-comfort 
engine performance getting worse extremely even if a tire runs and wear of a tread rubber layer 
advances compared with the pneumatic tire of the conventional example. 



[0012] 
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* NOTICES * 

v ■ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The bead core prepared in the toe of bead of a Uichi Hidari pair, and the carcass ply which 
was prolonged in both toes of bead through both the side section from the crown section, was wound 
around this bead core, and was moored to the toe of bead and which consists of a radial code layer, In 
the pneumatic tire equipped with the belt which consists of the above code layer further and the tread 
rubber layer arranged on the radial direction outside of this belt arranged on the crown section radial 
direction outside of this carcass ply (1) This tread rubber layer is formed in the outside rubber layer 
which consists of mutually different gum and which has been arranged on the radial direction outside, 
and the inside rubber layer arranged at the radial direction inside. (2) when the value of the degree of 
hardness Hd of the rubber of this outside rubber layer, complex-modulus E', and loss tangent tandelta is 
set to 100, respectively In the cross section where 70 thru/or 90, and loss tangent tandelta are [ 80 thru/or 
100, and complex-modulus E' ] 80 thru/or 110, and the degree of hardness Hd of the rubber of this inside 
rubber layer includes (3) tire revolving shaft the ratio of thickness d of this inside rubber layer to 
thickness D of this tread rubber layer - d/D The radial-ply tire containing air to which the degree to 
which this inside rubber layer appears in a ground plane is characterized by becoming large gradually as 
it is distributed over shaft orientations between the tread both-sides sections at the ununiformity, (4) tires 
run and wear of this tread rubber layer advances. 

[Claim 2] the ratio of thickness d [ on a cross section including a tire revolving shaft, and as opposed to 
thickness D of this tread rubber layer ] of this inside rubber layer - the radial-ply tire containing air 
according to claim 1 to which d/D is characterized by having two or more maximal value and minimal 
value between the tread both-sides sections. 

[Claim 3] the ratio of thickness d [ on a cross section including a tire revolving shaft, and as opposed to 
thickness D of this tread rubber layer ] of this inside rubber layer - the radial-ply tire containing air ; 
according to claim 1 characterized by d/D becoming small gradually toward the tread both-sides section 
most greatly in the tread center section. 
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